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unconscious on admission and the mortality 35 per cent; wet-bulb tem-
peratures oscillated between 80' and 853 F., and dry-bulb temperatures
reached 104' F. (Chun). Rogers (1908) showed that a mean tempera-
ture of 108: F, and a maximum of 118° F. with relative humidity less
than 60 per cent, or a relative humidity more than 60 per cent with
a mean temperature of 98= F. and a maximum of 108° F.9 were
dangerous. Smith described a U.S.A. battleship in 1925 in the engine-
room of which wet-bulb temperatures were 110° F. and dry-bulb
130~ F.; eighty-two cases of heat-stroke occurred. Jt is generally agreed
(Willow, 1920, bj that heat-stroke cases for the most part occur at the
end of or during a spell of exceptionally hot weather (dry-bulb 110° F.
significant, dry-bulb 120^ F. very dangerous), as pointed out by Rogers
(1908) and supported by my experience (Marsh, 1930) and that of
Morton, who showed that 120° F. appeared to be a dangerous level
under the dry atmospheric conditions then prevailing in Baghdad.
In any of the circumstances above described the human body may be
exposed to heat of such quality or intensity that the natural powers of
cooling are nullified or overwhelmed and the body-temperature rises,
thus increasing the respiratory and nitrogenous exchanges (Sutton) and
causing not only retention of heat but actual over-production (Brooke),
the body-temperature increasing to a noxious or fatal degree, heat-
stroke proper. It was shown by Halliburton and Mott (1903) that in
vitro a temperature of 108" F. coagulated a watery extract of human or
animal brain tissue (grey matter) in three hours, but that temperatures
of 1043 or 105" F., kept up for eight hours, did not produce any effect.
Wood showed that heating the brain of animals caused insensibility at
1081 F. and death at 113° F. and that the myosin of the heart coagulated
at 115~ F. Marinesco found in experiments on animals that a tempera-
ture of 116-63 F. was immediately fatal; 113° F. killed in an hour or
two; and a temperature of 109-4" F* killed after a longer period. Rogers
(1908) found that the mortality of patients with a temperature of 107° F.
was 8-3 per cent, with a temperature of 1073 to 109° F. was 29-2 per
cent, and with a temperature over 109° F. was 69-2 per cent. Gauss and
Meyer in Chicago reported the following mortalities of heat-stroke cases
relative to temperature on admission: 109° (26 per cent) and 110° (81
per cent), the highest temperature observed being 114°F. Lambert
recorded  the highest temperature in the literature,  117-8° F., and
recovery after 115= F.
Not uncommonly the effort of the body to counteract the forces
of heat throws too great a strain on the heart muscle (Barcroft and
Marshall), which may be already embarrassed by ionic imbalance
(Marsh, 1932: Lee), or by depleted reserve power due to age (Shattuck
and Hilferty), or by some other factor, and, even before an actual rise of
body-temperature has occurred, syncopalor asphyxia! (Pembrey, 1914)
symptoms may supervene, and the case become one of heat-exhaustion,
which may be a prelude to hyperthermia. If the bare head of a man,
whose body is already in a state of pyrexia, is exposed to the bright

